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^ (54) Title: CROSS LINKABLE RUBBER COMPOSITIONS AND USE THEREOF 
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(57) Abstract: Cross! inkable rubber compositions which can be crosslinked at room temperature, exhibit gelation times of 30 days 
OO or below at room temperature, and can give through rooin-tem perature crossl inking crosslinked rubber sheets having tensile elonga- 
G\ tions of 20 % or above and not suffering from cracking even after llie treaunent at 40?C in an atmosphere of an ozone concentration 
r-m of 50 pphm for 96 hours. Specifically, a composition comprising an ethylene/a-olefin/nonconjugated polyene random copolymer 
O rubber wherein the nonconjugated polyene is a specified norbornene having a terminal vinyl group, an SiH compound having two or 

Omore SiH groups, and, if necessary, a platinum catalyst, a reaction inhibitor and/or a silane coupling agent; and sealing compounds, 
potting materials, coating materials and adhesives, containing the composition. 
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C 2 H 5 ) iCl/Ali (OCzHs) » C 1 a0^1/> Hfe ( 7 lx > K 

tfc«i/5^±) ^ttl^^tbxtit^t, v y 7 i^-»tts 

(i« : *H^-> l/>. »m^F^ : 3 P^, 3 2 5 ) 1£ 

(DTfimBfttf l%KTfi55Xfl/>' a- *l^7 ^ > • 

>Mmfctz.tf& m^f 9 - 4 0 5 8 6 #&$BfciHffc£ tlT^S ^ 3? 
P ir >#fii£ £/B H T *> m 1>3CX fs. ^, 

'Jl>7>n#l^#^ (A) te, Iffity T-Tc tpLU^fa 
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f h7tFD7^JH, fcf->?D (2,2,1) ^ 7 h -2- X 7-5, 6- 
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* 7 u t i/-r >i?~7* ^jk -^i/^m^/ 
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X^;V, f h7tHD7^JH'^^, fcti^O (2,2,1) 
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±ffioTffiiifti*;pjH'>K*©^9 7 h3Stt»J (£^7^/^-) 

n<D^£fcliii^Lfc7*^7h^f£ltiICDX^I/>- a - :f 1/ 7 ^ > • 
#*ft#'Jx>*l^#^Al OOgSfcO, 0. ltJUXTO^ 
77 hitt5©-iUVi. 

±tB©=fc5&7*^7 h*j&*-kB*£fflfca*X3 L ^>' • a- I' 7 
0-*HS^ l JX>7>n«l^^A (A) *fH5i, 

^77Mttl/fcl5 : k>- a- tP7-f >-**S*'Jl>7 
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?-)Vrt-i!r* >>-3, 3, 5- hU^fJl/>'^DA^t> > t-^^;i/^s 
A-tW H, 2, 5-v?*^;i--2 ( 5- (t-y^^/t — 

^\^'>>-3x 2, 5-^^^;u-2, 5- 5? > v-r ^ 

+h>, 2, 5->>* ^^-2, 5- v= (t-y^;UA° — ^^v-) A,^r'U->, a, 
x*5r;HB ; 

* ens om&WitL zwmvf ens. i 
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i3o~2o o r © i8H » s w«fflte l < , 
t- ^^^^ — ^-=^^-3,3,5- h u p^ju^ p^\^-y->, t-:/?;u 

S i HS^tfc-&l) (B) 
#$69§Tffi^&n« S i n&fsmfc&m (B) fet, X.^U> - a- 
*l>7 4 > • #*S#'JX>7>n*l^ft^A (A) fcRjfct, 
**3W<!: IT^ffltS. £©S i Hltfft^fe (B) fit, ^-©# 

1 + fc^fc < £ *> 2 fi, 0*b<ti3f@^±CD^< 

^©.fcs&s i H*^w*t-&#> (b) tits, sis, TfBo- 

R 4 bH c S i O (4-b-o /2 
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£ , b , 0 ^ b < 3 , $? £ b < 0 . 6<b<2. 2, *fr K 
# * b < « 1 . 5^b^2T^0, c Ji , 0 < c 3 , *f? I: b < 
0. 0 0 2 ^c<2, <l#fc*?*b<«0. Ol^c^ltSD, 
O . b + c«> 0 < b + c ^ 3 , £F £ b < « 1 . 5 < b + c ^ 2 . 
7 

:©S iHS^tM (B) tt, 1 #^*<B$r< HSK^S^ff 
iL<ii2~ 1 0 0 0l, 3 0 ^ t> £ 

L < 4 ~ 2 0 OfaOD^Jl/tf/A'T h'Di?x>#iJ ->D^t>TS 

1,1,3, 3-5" h ^ ;* ->P*1*->, 1,3,5, 7-t- h 7 * ^;U^ h 

y =y i7 U-yU^t^-y , 1, 3, 5, 7, 8-^ >^ ^ >^ *> £ D *s 

fr?mm*%& h U ;*^Jl/vP*->S£Tii* fJW\^f FP5?x># 
U ~>P +it>, h U ^f;i/y P^Sit^v^? 1 ^^ 

M*^>"7 y — ;i'Sit^v J ^5 L ;w^p*u-> • y^jUA-r H p vx 
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5>*3^#U isn*rV>. ft?mm3zi&V *^)V/\<1 H 

V«w*sss>* 5^7W H a i > a + ->sit i ^ ?;^> d ^ 

+>-> • *^-;i>/W H □> ? ai>>'P^-9->*a'&'^, RS (H) S i 
O i/ 2 *fitS i 0 4/2 6ft 0 , ttSKR 4 sS i O i/ 2 

RSS iOi/^fi, R 4 (H)S iO ! / ! |t, (H)S i 0 3/! Sfett 
R 4 S i O3/2 #tiS^*ft5'>'J 3 — § Z. tifi 

(CH 3 ) 3 S i 0-(-S iH(CHa)-0-)d-S i (CH 3 ) 3 

h 'J ^^;l/->p^>-«i>fM> J ^^^->p^-y-> • ^ 
^)V/\< Hn5>i>'>D + *>*I^*tlTI4, T j£ ^ £ ti & 

£, yaifjn, h'J7DD7*Dt!;Hitiilfc 

(CH 3 ) 3 S i 0-(-S i (CH 3 ) 2 -0-)e-(-S i H(CHs)-O-) ,- 
S i (CH 3 ) 3 
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^T^^^ajo-fflJS^tt^W^x^^S, yntf^S, 7xx;p 

HO S i (CH.)iO-(-S i H (CH»)-0-)i-S i (CH 3 ) 2 OH 
]* D 5? x Lift, fct^L«T*T^$nS 

HO S i (CH 3 ) 2 0-(-S i (C H 3 ) 2-O -) e - (- S iH(CHs)- 
O-) f -S i (C Ha) 2 OH 

[5£* <D e « 1 ^JL£>MIS£T*& 0 , f tt 2 H±©M£5: 

^^iBWsfeJi^^^^A-f h d >«> d^t i/mmmp tz'ji'tf 
T^te^T^^uso-ffiSfctt^aBSx?-**, yn^jvm, 

HS i (CH 3 ) 2 0-(-S i (C H 3 ) 2 -0-) e-S i (CH 3 ) 2 H 
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HS i (CH 3 ) 2 0-(-S iH(CH 3 )-0-).-S i (CH 3 ) 2 H 
[^4"0e{il^±©itT^5.] 

p*+J-> • Hp >>x Hit 7c 

SBi:7cte:£g&£x^Jl^ ;/oif;i/g, 7i-JH, hU7DD^ 

HS i (CH 3 ) 2 0-(-S i (C H 3 )2-0-) e -(-S i H(CHs)-0-)h- 
S i (CH^H 

i *. tf ^ ^^;U->^ Pt- h 7 ~>P^it «k H 7 

yyP4 : U->S5^ttl,3-yA'f KP-1, 1,3,3- x h ^^^^v 5 ^ 

s i Hg-^Wft;^ (B) \t. xf • a- tl/7^f > • 
U >^A^S-&#:zf A (A) lOOllfl^UT, 0. 

1 ~ 1 0 0 2»g&. 8P£ L < it 0 . 1 ~ 7 5S»gP, J: 9 $? £ V < 
«0. l~5 0SSgB, 3 & KfiF* U < tt 0 . 2-3 OSM, $ 
&Kl«fc (9$?* L < tt 0 . 2 ~ 2 0 SmSB, ftlZlff £ K a 0 . 5~ 
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±fEf&fflf*l©#J'£rT S i nm^mit^m (B) Sffl^St, »JBE*& 

1 0 OtiaitSxSa^-eS i HS^tft^ft (B) £ffiV>&£. 
n x h W \z ^ fij <5> © -eff £ L < & . 

A (A) ©*«k:M#-r<5JIBJ»«T«a*D3IK:^r & S i HI 
©«-& ( S i HM/mmm ^fiSftS) fcU 0 . 2-20, $ £> \z\z 
0. 5*10, tttO. 7 ~ 5T»5IiiJ»ff*l/^. 

(C) 

#f£BJ-Z?£;tJ&?>£: btffl U (C) te, tttBKJ&mm 

&mt>fcziA (a) tfc#©T;u^;i/«<!:, s i u^m^m (b) 
r * % ©T?*ntf#K:fli!iiBtefc < > 7c <h ^«e^^tt«, 

as, #iniRfcffl©«ftK:«jfl3ft *&*!©*>© 

fi<. fciAtf^B#H : ^2 I 9 7 0, 1 5 0 # ^^B# £8Ett © 
fflLM3Z&m&&Mm* *i^W^2, 8 2 3, 2 1 8 ^HJi^S{3f3 

*©:»fl: a *s#!*ffi 3 , 159, 6 o l^^iBjit 
^tfaatewsi 1 5 9, 6 6 2 ^mmmk:mm<o&&tifcfc7km 
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toffiik&to. *m<$nn 3 , 51 6, 9 4 6 ^mmmizsimom. 
<t&&wtt*i>7 * > h<D$£ib&w. %mftv?m 3 , 775, 45 

2 ^WmW&£&Xm%Fft& 3 , 8 1 4, 7 8 0 ^-BJ$B«{:!B|$© 

wfctt, &&<Dm# (fi^n), i&fce&ii, &&-*v? j >m 
to. &&-7 )ih — )\,mto. fc-sv>te7;u$ :K v"j*fos*c 

A°7>>£ A»#** £>& D > ±IBP^#A*jtt»«» Pi?#A, 

tt$t (c) Pt^MtLT, X^U>-a-*V'7-f>'# 

^S^'JI>7>^A^I^#^A (A) t^lT, 0. 1-10 
0, 0 OOlippm, ffSKttO. 1 ~ 1 0 , OOOfittpp 
£ 6 fcj? * U < « 1 ~ 5 , OOOlippm, tCffiKtt 

5~i, 0 0 0 as p p m<Dm-&-em sns. 

±IB«Sffll*3©«i*&T?ttJ» (C) £fflV>£t, 

rii**«»5n5. 1 0 0, 0 0 Oitp pmJIASS^Til 
(C) □ X h Wfc^jfllKfcaOT?*?* b < fcH. 

fc*5, *58WIC*ViTtt, ±f3®5^ (C) ^3&®.i&m 

Bto&mz> Z. ifettS. 
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Kfommm (d> 

M (D) itTlt ^>^h , J7l/-^, X?-JH^t7;V3- 

7 5 bMb^tf (fct^M,N-y7'J^7th75P, N,N-y7'J^ 
^>X7$ K x N, N, N' , N' -T" h77'JJho-7^iki> J 7$ H, N, N, 
N',N'-f h77'J ^-m-^^^Se^T ^ H , N, N, N' , N' h77 U 
JV-p-73';H!^75^) 1 »J >, 75>{b-£#K 

>^ >^A«m-&#:3f a (a) i o o mm^\zMvx. 0-5 OS 

ggB, ilSt 0. 0 0 0 1 - 5 0 MSgP, »SL<ftO. 001-3 
011$, <k ^ L < ft 0 . 0 0 5 - 2 OliSH, $£K:$?£L 

<«o. oi-ioiM, »t»si/<so. o 5~5iiio 
Mz.&m&xfcjfcw>fflm (d> ^fflt^t, 3 x h #j iz?£mizfc% 

zs7>% >v7'J >^3J (E) 
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v7V>ifm (E) fit, $ 6fc#U -?-t7^ 
&">7>*yyu>^l ( e ) tint 7?y;u (^^^u;v) 

l/ttt, 3-* $ ^ ij a^vya t!;n> u * h*->->9 >, 3-*^>7 
ijD + ^yDtf;H'jih*^-/7>, 3-7 * u o ~> 7 □ tf )Vh 

■J ^ h^v'v'y >> 3-7 P + i'^n tf;u h U x h >, 
/^^'jD^->^fJVhU^ h * ~> y > , ^^JD + ->/fil- 

x#^«>^tH4->y 7y yymo^kwmt Ltit 3-yy 

> H * 7" d tf ;P h y ;* h + y>'7>, 3-^iJ->H*'>7n tf ;P h 
yxh^->->^>, 2- (3,4-X3j?3r->-># n^\^->;i/) if ^ h ij 

* h*>^>y > v 2- (3,4-X#^r>">^ n^\^S>;P) IfJi' h u x 
h^~>>'9>, r - ^'JyF + ->7DtJl/hU^h^y'>7>, 7- 

^y ~> H^y^n tf;u^^A>?x h^v-i/y >7i<H^#tf e.tis. 
u ;* h * -> f 9 > , (f-j^'jxb^yy7>- tf x;i/ h y x < 0 - 

H 2 NCH J CH2CH ! S i (OCH 3 )s > 
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H 2 NCH 2 CH 3 NHCH 2 CH 2 CH 2 S i (OCHala, 
H 2 NCH 2 CH 2 NHCH 2 CH 2 CH 2 S i (C H 3) (O C H 3 ) a , 
(C 2 HsO) 3 S i (CH 2 ) 3 NH (CH 2 )»NH (C H S )>S i (OC.Hi), 

H 2 C~— CHCH 2 OCH 2 CH 2 CH 2 Si(OCH 3 )3 



CH 2 =C(CH 3 ) C OO CH 2 CH 2 CH 2 S i (OCH 3 ) 3 , 
CH 2 =C(CH 3 ) COOCH 2 CH 2 CH 2 S i (OCH.CH.O 
CHa) 3 ©ct^^^^i' U fr^lrzsi/^ XtS® £.<DKfe&J%$9 y 

cn e> © ^ y :/ u > ^ © * -e , t* - )v h u y h * ~> -> 
^r^^^ 2- (n-jitfiri/z/'? u^\^zyji) x^;i/ h ij y 
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v > , r - ^J'>^->^nt!J^ l J^h^-/->5> > r - ^ U 
y 7 D fc!;i/ h U ;* Y^-^is? ><DJLtf*~>'gm&~>7 .y 7 U > 

>/5>**;^U>^a ( E ) tt , X^l/> - a- ^l^7^>-# 
(B) iO-&th« 10 0 aaSPfw^LT, *f?£ K 0 . 0 1 ~ 1 

omssb. *6fc*Fii/<»o. i ~ s a«aR©fd£-efl§v>&n*. 

pfMflJ (F) 

SiyotXt'fJK X^l/>£ a- tl^7>f >iOP tU P*Y-, 

t?->i, vism&om&jtbmmkM 
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*v v bwtmmft, zutvvhMffimfc. *x 49 

i^^^iift, A57-{ 

nJM^J (F) X^lx> • a- ^-1/7^ > • **fi#'Jl>7 

>^A#fi^-#:zfA (A) 1 0 0lI«|5l:*flT, 0~1, 0 00 

11^, ooo mmu, iftt<ii5~8 o o a«g&, 

i0»tl<ttl 0 - 7 0 0 SSSP, $ £ L < tt2 0 ~ 5 0 

omasis, #ic$f^u<«3 o~3 o o mmm<Dm&i?m u en*. 
±r*. *^c, i, o o o mm&*mz.z>m&-e~*iw.m (f> ftjs 

fflU^Ck^ LTfflV>£ f 
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itm±m> aaxmm. mmmmm. mm^mitm. mmmm. mm 

fete ifCD^^W^M^K^^^^^^ So Z. <D £. z> fczf AMffiffl t 
LTtes JUfctfJ^fi, SRF, GPF, F E F , HAF, ISAF, 
SAF, FT, MTfO*- ^>75y^ 9 > # y 7° U > #M 
& £ K: «fc B ^lti&(OA-#>77-y^, W 

^ 7;i,n^y->7 R&tt -> 5 > & S v> tttea^S© a 

M» (BEDS) WU ffSKtt50mVg£t±, iDUiKfi 
1 0 0 — 4 0 0 mVgfJS. 

^•^#'Jl>7>^A«I^f^A (A) 1 0 OllSlilC 

2*LT. «* 3 0 0 SfigB, i?sb<aii:2ooiiai-e$5 0 
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4 > • U X>7 >^A*fi-&MA (A) 10 0 fi&gBfc 

*tlT, g* 3 0 0 Mmg|5, 0 * h < 2 0 0 MSHPTS 5. 

y7i^Jl^7= >»t l/TIl, p- (p -MV<X> • 

7JP*-;i/75H) - y7i"^7$>, 4, 4' - ( a , a -V * )V1 
>i?)V) y7i-^75 4,4'- 5?*^5=-^ • -77i-^7S>« 
y7i^;i/7$>i7th >£<Z>ii5 2&J£ y7i-^75 
>t7th > £(D&MK folk tit,®, JL~)17 5.>£7~V >£ 
T Hz h ■77i-^7$>i'7-fV7"fV>tO 

JV7S.>. p , P ' - i?y x -JV7 5 7)V*)VikV 

7H^y75>ltlTit N.N'- y7iZjh 

p-7i-U>y7$>, n- <f V 7°D fcf^-N' -7 x n;i/-p -7 x n 
|/>^75>, N, N* - ~J-2- t7fihp-7i^k>^75>, N- 
yi?DA^yjH , -7irjhp-7i-l/>> ? 75>, N-7i-Jh 
N* - (3-^^'Ja<Jl't^*>-!- t h* o + ^ya t?;U) -p-7xx 
Ix>>fT5>, N, N' - (l-^^^^T"^^) -P-7i-1^>-7 
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75>, N, N' - fc:X (l,A- : 2?*9-)V1>*-)V) -p-7i-l/>^7 
N.N'- ^ >^;i/) -p-7i-l'> 

^75>, N- (1,3-^^^^^^^) -N'-7irjhp-7i-l/> 
v'TH^, 7iUK^v'Jl/-p-7i- 1/>^75>, 7iZJ^ 
^fJhp-7i-^>^75>f®p- 7i^l/>^7S>S6i' 

lift 6 © + «NH£4,4'- (a, a-^^^;i/^>^;i/) i?7^~ 

;i/7 5>. N, N' - >>-2- t7fJhp-7Hl/>y7i L 

(1) 1, 1, 3- h U X-(2-^^71/-4- h FD^->-5-|- 7*?^7x- 

(2) 4,4'- 7f UT>f7- (3-^^;U-6-t- 7?^7i7-JP), 

(3) (4-^^)1-6-1- 7*^^7 1;-^), 

(4) ??rz/)V-Z- (4'-tFD^->-3',5'- >>-t- 7 * )V7 

x-jP) 7"n tr^-^- K 

(5) 7h5^X-Ufl/>-3- (3\5'-^-t- 7f;H'-bFD^ 
-77i-iH ynt!^^-h] 

(6) ^>^XU7U h-;P- f h^X [3- (3, 5-^-t- 

(7) h'jxfl/>^ijn-;h t:X C3- (3-t-^^;u-5- 
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(8) 1, 6-^*1* >i> £7. [3- (3,5-^-t- t 

(9) 2,4-h'X (n-**^^*) -6- (4-fc H n^ris-Z, 5- v?-t- 
W7-'j;) -1,3,5- MJ7v ? >, 

(10) bUX- (3,5-v-t- y^;i/-4- h K □ >*J)D- <iV 

(11) 2,2-^^-- V^-^VyMT, [3- (3,5-^-t- ^^;i/-4- tF 

(12) N, N'-^\^it^^l/>b^ (3,5->>-t- ^^;U-4- bFo^v') 
- kHP-»t7$H, 

(13) 2,4-hf* [(^-^^;i/5 1 ^-) - o-*w/-;k 

(14) 3,5->?-t- 7^)V-l- kFo^i/^>y*Jh 

(15) f + X (3,5-5^-t- y^;U-4- kFD + yt 
FDy>t^^ h)] 

(16) *2 frzsJV-Z-iZ.S-it-t- ^^;P-4- t Fn + y7xl^) 

(17) 3,9-t*X [2- {3- (3-t-y^;i/-4- kFD^y-5- *^;i^:7 
xx;i0 + -1,1- v^^^X^I/] -2,4-8,10- 

^ h tf □ [5,5] vyf-fty 

*mVf 5 Z. t*tT#§ 0 tTfe, (5), (17) ©7i;- 
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m £ ft z> < * o m % \ t ® it n ifim v * 6 n s . 

y □ tf ^ ^ — h , O ^ X U 7. U h - ^h^^X- ( j3 - 7!) 
U;i/- ?^y°atf^^-H) ^©I&IWi^^x-^a&^flslfcitSil 

S^y-^CDIKJ^, ^>^I'J7'Jh-Jhfh7*7- (j8- 

A#«JtCii, <J'>/-jl/t, Xt7'J> 

(Dm.-, Vz/y—frm. x^rv>m. a;i^5>&, ?vv>m& 

^7}? 1; X>^ >^A^m^-frzf A (A) 1 0 OliSKCMbt, 1 
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s^#=rz» (a) 1 o o msbkml, o. i ~ i o fi»8Bgg© 

bU^A, IMt7>t^^A, k!7 > ; E-')A> &5Hjl£7> ; E 

N, N' - v^^W-N, N'-^X hDVfl/7^;P75 H, N, N' - 

7yy*i^>7$F, 7VfX'f V7fn-h'j;k 7 V is 9 
W\*?zs)V—hV )V* 7 VV7 57 ^>if>, A D £ A 7 V ;P 
*> h§0 7!/ft^«5 ; 
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p,p'- :t*->t:X (^>"fe* >X;i/*-JVt h* 5? H) . 
7>^A^«^#^A (A) 1 0 0 mmffilZtt IT, 0. 5-3 0 

magp, b < « i - 2 o a*ffl5©id'&T?ffl ^sns. ±ss<dj; 

vte&l&irf&feM&m^Z t. B^ttJtS 0 . 03~o. 8g/c 

X> 5 >^A*S-&#rf A ( A) 1 0 Oli^lC^lT, 0. 01 
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